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MNpeaucnosue

Llenn, ocHOBHBIE NPUHLIMMBI U OCHOBHOW MOpPsiAoK NpoBeAeHUst paGoT No MeXrocyaapcTBeHHON cTaH-
Aaptusauun yctaHosneHnsl FTOCT 1.0—92 «MexrocyaapctBeHHaa cuctema crtaHgapTusaunu. OCHOBHblE
nonoxexna» u FOCT 1.2—2009 «MexrocynapctBeHHas cucteMa ctaHaapTusaumn. CtaHaapTel MeXrocy-
AapcTBeHHble, NpaBuIa U pekoMeHaaLumn No MeXrocyaapcTBeHHoW cTaHaapTu3auuu. Mpasuna paspaboTku,
NPUHATUA, NPUMEHEHUs1, OBHOBNEHUA U OTMEHbI»

CBepneHus o cTaHaapTe

1 NOArOTOBNEH OAO «Bcepoccuitckuin HaydHo-UcCnefoBaTeNbCKUil UHCTUTYT cepTuduKaumm»
(OAO «BHUNC»)

2 BHECEH ®epaeparbHbiM areHTCTBOM MO TEXHUYECKOMY perynupoBaHuio U MeTponorun (PoccTan-
AapT)

3 MPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAapTU3auuKu, METPonorMM u ceptudukauuu
(npoTtokon oT 1 okTA6Ps1 2012 1. Ne 51)

3a npuHATUE NPOroNocoBanu:

KpaTkoe HaumeHOBaHue CTpaHbl Kon cTpaHbi CokpalleHHOe HaUMEHOBaHWE HAUWOHANBHOIO OpraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHgapTu3auuu
Benapycb BY loccranpapt Pecny6nukm Benapych
KasaxcraH KZ loccrangapt Pecnybnukn KazaxctaH
Kupruaus KG Kblpreiactangapt
MongoBsa MD Monpgosa-Cranaapt
Poceus RU Poccrangapr
TamxukncTaH TJ TamxukcTaHgapT

4 MMpukasom GeaepanbHOro areHTCTBa No TEXHAYECKOMY PerynMpoBaHuto U MeTponorim ot 29 Hosbpsa
2012r. Ne 1760-cT MexrocygapcTseHHbI cTaHaapT FTOCT 31748—2012 BBeeH B AeCTBUE B Ka4eCTBE HaLu-
oHanbHoro ctaHgapTa Poccuitckon depepauunc 1 uona 2013 .

5 Hactoswmn crangapT wmoaudpuuppoBaH MO OTHOWIEHWIO K MeXAyHapogHOMYy cTaHaapTy
ISO 16050:2003 Foodstuffs — Determination of aflatoxin B,, and the total content of aflatoxins B,, B,, G,and G,
in cereals, nuts and derived products — High-performance liquid chromatographic method (MpogykTebl nuwe-
Bble. OnpeaeneHue acnartokcuHa B, nobuero conepxaHus agpnatokcuHos By, B,, Gy M G, B 3epHOBbLIX Ky b TY-
pax, opexax U NpoaykTax ux nepepaboTtkn. Metoa BbICOKOatheKTUBHON XKNAKOCTHON XpomaTorpadum). Mpu
3TOM AONOMHUTESNbHBIE NOMOXEHNS U TPeboBaHUS, BKIIOYEHHBIE B TEKCT cTaHAapTa, BbldeneHbl KYpCUBOM.

Me>xayHapoaHbelid cTaHaapT paspaboTaH TEXHNMYECKUM KOMWUTETOM Mo cTaHgapTusauuun ISO/TC 34
«MuweBkble NpoayKTbl» MexayHapoaHo opraHnsaumm no ctanHgaptunaauum (1ISO).

[NepeBog € aHrMUIACKOTO A3blika (en).

OdmumnanbHele 3Kk3eMnsipbl MeXayHapoaHoro cTaHaapTa, Ha OCHOBE KOTOPOro NoAroToBneH HacTos-
WM cCTaHaapT, U MexXayHapoaHbIX CTaHAapToB, Ha KOTOPbIX AaHbl CChINKW, UMEOTCS B HaLMoHanbHbIX (rocyaa-
PCTBEHHBIX) OpraHax rno craHaapTu3au M ykasaHHbIX BblLLEe rocyaapcTs.

CTeneHb coOTBETCTBUS — MoguduLmposaHHas (MOD).

CraHgapT noarotosneH Ha ocHoBe nNpuMmeHeHusa FTOCT P 53162—2008 (MCO 16050:2003)

6 BBEJEH BIMNEPBbIE



roCT 31748—2012

UHebopmauus 06 usMeHeHUsIX K HacmosiueMy cmaHOapmy nybriuKyemcs 6 exe200HOM UHGHOPMaULUOH-
HoMm ykasamerie «HayuoHarbHble cmaHOapmel», a MeKCM U3MEHEeHUU U MoMnpasoK — 8 eXXeMeCsIHHOM UHGhop-
MayuoHHOM ykasamene «HauyuonanbHbie cmaHOapmei». B criyyae nepecMompa (3aMeHbi) UnU OMMeHb!
Hacmosiweeao cmaHOapma coomeemcmeyiouiee ysedomiieHue bydem Oryb/ILUKOBAHO 6 eXeMeCsYHOM
UHGbOPMaUUOHHOM yKkazamerne «HauuoHansHele cmaHOapmsi». Coomeemcmeytowas UHhopmMayus, yee-
OoMIieHUE U MeKCmbI pa3MeLaromecs maKkxe 8 UHghopMalyuoHHOU cucmeme obujezo rofib308aHuss — Ha oghu-

yuansHoMm calime ®edepasibHO20 azeHmMemea 10 MEXHUYECKOMY peaynuposaHuro U Memposioauu 8 cemu
UHmepHem

© CrangapTtuHdopm, 2014

B Poccuiickon ®enepaumm HacTOAWMIA cTaHAAPT He MOXET BbITb NOMHOCTLIO UM YacTUYHO BOCNpOU3Be-
[eH, TUPaXXNPOBaH U pacnpocTpaHeH B kayecTBe oduuManbHoro usgaHua 6es paspelueHus deaepansHoro
areHTCTBa No TEXHUYECKOMY PErynupoBaHunio U METPOrorum
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Monpaeka k TOCT 31748—2012 (ISO 16050—2003) MpoaykTsl NuweBble. OnpegeneHne acdnaTokcuHa
B, u o6wero coaepxaHun acbnatokcuHos B,, B,, G, U G, B 3epHOBbLIX KyNbTypax, opexax 1 NpoAyKTax ux
nepepabotku. MeToa BbicokoadhheKTUBHOM XUAKOCTHOM XpoMaTorpadoum

B kakom mecte

HaneuaraHo

HonxHo 6biTb

Paznen 2

FOCT ISO 5725-1—2003 Tou-
Hocmeb (MpasuibHOCMb U NPeyu3u-
OHHOCMbB) Memodoe. U pesyribmamos
usmepeHutl. Yacme 1. OCHo8HbIe r1o-
JIOXEeHUS u onpedeneHus

(UYC Ne 2 2015r.)

FOCT ISO 5725-1—2003* Tou-
Hocmb (MpasusibHOCMb U MPeyu3uUoH-
HOCMb) Memodos U pe3yribmamos u3-
mepeHull. Yacmb 1. OcHo8HbIe 1010~
JKEHUS U onpedesieHust

* Ha tepputopuu PO pericteyet FOCT
P NCO 5725-1—2002 TouHocTk {NpaBusib-
HOCTb U NPeLM3NOHHOCTb) METOAOB U pe-
3ynbTatoB mamepenui. Yacte 1. OCHOB-
Hbl@ MONOXeHWs1 U onpegeneHus



MonpaBka k TOCT 31748—2012 (1SO 16050:2003) NpoaykTbl nuweBble. OnpeaeneHue adnartokcuHa B1
u obuiero cogepxkaHus apnatokcuHoB B1, B2, G1 n G2 B 3epHOBBIX KynbTypax, opexax U IpoayKTax ux
nepepa6otku. Metoa BbicokoadhheKTUBHOM XXMAKOCTHON XpomaTorpadpum

B kakom mecTe HaneuaTtaHo [orxHo ObiTb

Mpeancnosue. MyHKT 3. — Y36eKMCTaH| uz | YacTtaHgapT
Tabnuua cornacoBaHusi

(MYCNe7 2015T.)
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M E XTIOGCY.APGCTH BTETHTHB H C TAHAAPT

NPOAYKTbI NULLIEBbLIE

OnpeaeneHue acdbnarokcuHa B, un ob6wero coaepxanusa acdhnarokcuHos By, B, Gy u G,
B 3epPHOBbIX KyNbTypax, opexax U npogyKkrax ux nepepaboTtku.
MeTtoa Bbicokoad¢peKTUBHOM XXUAKOCTHOW XpomaTtorpadum

Foodstuffs. Determination of aflatoxin B, and the total content of aflatoxins B4, B, , G, and G, in cereals,
nuts and derived products. High-performance liquid chromatographic method

Nara BBegeHna — 2013—07—01

1 O6nacTb NpMMeHeHus

Hacmoswuti cmaHGapm ycmaxasnugaem memood 8bICOKO3aghhekmuaHoOU XuGKoCmHOU xpoMamozpa-
gbuu c obpauieHHoU ¢pasoll, ¢ oHucmoll Ha UMMYHOaghUHHOU KOMTOHKE U IOCIEKONIOHOYHOU depusamusayued,
Ons onpedeneHus achnamoKCUHO8 8 3ePHOBLIX KyTbmypax, opexax u npodykmax ux rnepepabomku.

Mpeden konuyecmeeHHo20 onpedenieHust aghrramokcuHa B, u cymmbl agpnamokcuros B,, B, G, u
G, — 8 mke/ke.

JaHHbI MeTod MPUMEHUM B OTHOLLIEHUN KYKYPY3bl C cogepXaHuem 24,5 MKr/kr, apaxucoBoro macna ¢
cofepxaHunem 8,4 MKr/Kr U CbIpbIX apaxmMcoBbIX OPEXOB € codepxaHneM 16 MKI/Kr obuien cyMmbl acdnaTok-
CWHOB.

MeTog aonyckaeTcs UCMoNb30BaTh ANs MACTIMYHBIX KyNbTyp, CyLUeHbIX (OPYKTOB U MPOAYKTOB UX Nepepa-
6OTKM.

2 HopmaTuBHbI€ CCbINKKU

B Hacmosiuwiem cmaHdapme ucnonb308aHbl CCbINIKU Ha cnedyroujue cmaHoapmsi:

FOCT ISO 5725-1—2003 ToyHocmb (fpasusibHOCMb U MPeyU3UOHHOCMb) Memodoe U pesynbmamos
uamepeHutl. Yacme 1. OCHO8HbI€ MONOXEHUA U onpedeneHus

FOCT 4159—79 Peakmuesi. Mod. TexHuyecKue ycriosus

FOCT 4204—77 Peakmussbi. Kucrioma cepHasi. TexHudeckue ycrnosus

FOCT 4233—77 Peakmusebl. Hamputi xnopucmeiil. TexHu4decKkue ycrnosusi

FOCT 5789—78 Peaxkmussi. Tonyon. TexHudeckue ycnoeusi

FOCT 6995—77 Peakmuebl. MemaHon-sd. TexHu4yeckue ycriogusi

FOCT 22524—77 [ukHomMempb! cmeKnisiHHble. TexHuveckue ycrosus

MpwumeyaHune— MpuNonb3oBaHNM HACTOSILLMM CTAHAAPTOM LienecoobpasHo NpoBEpUTL AENCTBUE CCbINOY-
HbIX CTaHAApPTOB B MH(OPMAUMOHHOW cucTEMe OOGWEro nonb3oBaHWsi —Ha odmumanbHoM cavite degepanbHOro
areHTCTBa NO TEXHUYECKOMY PEryNUPOBaHMIO U METPONOrMK B c€TU UHTEPHET nnu no exerogHoMy MHPOPMaLMOHHOMY
ykasaTenio « HaumoHanbHele cTaHAAPTHI», KOTOPLIY ONY6GNMKOBaH NO COCTOSIHMIO HA 1 STHBAPsI TEKYLWEro roaa, v no Bbinyc-
KaM eXXeMeCs1YHOro MHHOPMaLMOHHOIO ykasaTens « HaumoHanbHble cTaHaapThi» 3a TeKkyLwmn rog,. Ecnum cecbinoyHbin ctan-
[apT 3aMeHeH (M3MEHEH), TO NPW NONb3OBaHUM HACTOSILLUM CTAHOAPTOM CneayeT PyKOBOACTBOBATLCA 3aMEHSIIOLUM
(v3meHeHHbIM) cTangapTom. Ecnu cebinouHbivi cTaHgapT oTMeHeH 6€3 3aMeHbl, TO NOoNnoXeHne, B KOTOPOM AaHa CCbinka Ha
Hero, NPUMEHAETCSH B HACTU, HE 3aTparMBaioLLem 3Ty CCbIMKy.

WU3panmne ocpmumnanbHoe
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3 CywHocmb Memoda

AHanuanpyeMblid o6pasel 3KCTparupyloT CMecbio MeTaHomna U BoAbl. JKCTpakT obpasua hunbTpytoT,
pa3baBnawT BOAOW M BBOAAT B KOMOHKY Ans adydrHHOM XxpomaTtorpaduu, coaepallyo aHTuTena, cneundud-
Hble Ana acnatokcuHos By, B,, G, n G,. ApnaToKcuHbl BbIAENAIOT, O4ULLIAIOT U KOHLIEHTPUPYIOT Ha KOMOHKe,
nocrie 4ero oTAENAT OT aHTUTEN NPy NOMOoLLM MeTaHona. ApnaToKCuHbI onpeaensitoT KONUYECTBEHHO Npu
nomoLLu BbicokoaeKkTUBHOM XnakocTHon xpomartorpadum (BOXKX) c obpalleHHon hason c onpegeneHnem
cdnyopecueHUUN U NOCNEKONOHOYHOW AepuBaTU3aLIuen.

4 Peaktusbl

TMpuomcymemeuu criequanbHbiX yKazaHul Ucrosib3yrom peakmueb! MOJIbKO MIPU3HAaHHbIX aHanumuvec-
KUX MapOK Keanughukayuu x 4. unu 4. 0. a.

4.1 Bopaa, He Huxe 1-( cTeneHun, no [1].

Boda He dormkHa codepxkampb opa2aHudecKue rpumecu.

4.2 XnopuagHatpusa o FTOCT 4233.

4.3 Wop kpuctannuyeckuin mo FOCT 4159.

4.4 AdnaToKkcuH, KpUcTanmyuecknia nu B BUae NNeHOYHON aMnyrnbl.

MPEOYNPEXOEHUE! AcdnaTokcuHbI KaHLeporeHHbl AN YenoBeka. Cneagyet NPpMHUMaTL BO BHU-
MaHue 3asiBNeHue, cgenaHHoe MexayHapoOHbIM areHTCTBaMu No UccnefoBaHUsIM B o6nacTu paka
(BO3) (cm. [2], [3]).

Heobxoanmo Hagnexalum o6pasom npegoxpaHAaTe nabopaTopuio, B KOTOPO NPOBOAATCA aHanNU3bl, oT
OHeBHOro ceeTa. [na aToro 3akpbiBawdT okHa chonbron, nornowatllei ynbtpaduoneTosoe UsnyveHue.
JonyckaeTcs CNonb30BaTh B KOMOMHALMN C 3aTEMHEHHBIM OCBELLEHMEM (KOrja OTCYTCTBYET NPAMOE COMNHeY-
HOe ocBeLleHMe) 3aHaBeCKM UM LUTOPbI B KOMBUHAUMN C UCKYCCTBEHHBIM OCBELLIEHUEM.

4.5 AueTOHUTPUI, CTENEHb YNCTOTHI Anst BOXKX.

4.6 MetaHonno FOCT 6995, cmeneHb Yucmomsi BOXKX.

4.7 Tonyonno FOCT 5789.

NMPEOYNPEXOEHUE! Tonyon orHeonaceH u tokcu4eH. lpurotoBneHune cTaHAapToB € UCMOMbL30-
BaHMeM AaHHOro pacTBOpUTENsA crieayeT NpoBOAUTL B BhITSHKHOM Wkady. Onepauum 3a npeaenamu
BbITSDKHOTO LWKadpa, Takue Kak UsMepeHue aTarnoHoB MeTogoM Y cnekTpoMeTpuu, criegyeT npoBoAUTb
C UCNONb30BaHWEM 3TaNOHOB B 3aKPbITbIX KOHTEUHEpaX.

4.8 Cwmechb Tonyon/aueToHUTpUN

CwmewwmBatoT 98 06beMHbIX YacTel Tonyona (4.7) ¢ AByMs 06beMHBIMU YacTaMK aLeToHuTpuna (4.5)
(cm. npegynpexgeHue B 4.7).

4.9 PacTtBopuUTenb ANA IKCTPaKL UK

CwmelLnBaloT ceMb 06beMHbIX HacTell MeTaHona (4.6) ¢ TpeMa 06beMHbBIMN YacTaMK BoAb (4.1).

[pyrve cMecu — pacTBOpUTENU Ans 3KCTPaKLUK, KOTOPble COBMECTUMBI C NOABUXHON ha3oi, MoryT Tak-

Xe UCMorb30BaThCs, eCnn nokaxyT cebs bonee acekTMBHBEIMU MM ByayT pekoMeHA0BaHbI MPOU3BOAUTENIEM
UMMyHoadOUHHON KONOHKMU.

4.10 MopBuxHan aza

CwmewmBsaioT Tpy 06beMHble YacTu Boabl (4.1) ¢ oaHOM 00 beMHON YacTbio aueToHuTpuna (4.5) n ogHon
o6beMHol YacTbio MeTaHona (4.6). Mepea Ucnons3oBaHUEM NPOBOAAT AerasaLuio pacTBopa.

4.11 PeareHT Ans NOCNeKONOHOYHOMN AepUBaTU3aL UM

PacteopsitoT 100 Mr iioaa (4.3) B 2 cm® meTaHona (4.6). lo6asnstoT 200 cm® Boabl (4.1), nepeMelLnBaloT B
TeveHue 1 4, bUnbTPYIOT Yepes MemBpaHHbIi hunbTp ¢ pasmepom nop 0,45 mkm (5.8). PacTBop rotoBAT Ha
Heaenio UCMNONb30BaHUA U XPaHAT B TEMHOTE UMW B CKIISIHKE U3 KOpU4HeBoro ctekna. Mepea ucnonbsoBaHnem
pacTBOp BCTPSAXUBAKOT B Te4eHne 10 MUH.

4.12 OcHoBHbl€e CTaHAAPTHLIEe pacTBOpLI adnatokcuHos B,, B,, G, u G,

NMPEOYNPEXAEHUE! PacTtBOpbl, coaepxalyme adnaTokCUHbI, NPegoXpPaHsaIoT OT AeACTBUSI CBe-
Ta (XpaHAT B TEeMHOTE, UCMONbL3YIOT anloMUHUEBYIO (PONbLIy UMK 3aTeMHEHHY 10 CTEKNAAHHYIO nocyay).

AdnatokenHbl By, By, G, n G, pacTBopsIioT no oTaensHOCTU B cMecu Tonyon/auetoHutpun (4.8), ana
nony4eHusi UHAMBUAYalbHLIX PACTBOPOB C MACCOBOW KOHLIEHTpauuen Belectsa 10 Mkr/cm3.

2
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[ns onpegeneHns TOUYHOW KOHLEHTpaLMKn adpriaToKenHa B KaXK4OM UCXOQHOM PacTBOPE PErmcTpupyoT
cnekTp nornoweHus npu agnuHax soriH oT 330 4o 370 HM B kBapLEeBbIX KloBeTax TONWMHON 1 cM (5.7), crnonb3aysi
cnektpomeTp (5.6).

PaccunTbiBatoT KOHLIEHTPaLIMIO Kaxaoro adpriaTokeuHa p;, MKr/cm3, ucronb3ys ypasHeHwe (1):

;= Awakc’Mi’1ooo, (1)

P g-d

rae A, . — ONTUYeckas NIOTHOCTb, onpeaenseMas B MakcuMyMe CreKTpa nornoLeHus;
M; — monekynapHas macca Kaxaoro acgpnatokcuHa, r/mosb;
& — KO3 DULMEHT MOTSIPHOTO MOTMOLEHNS KaXKA0ro apaToKkcMHa B CMeCH TOSyon/aleToHUTPUII.

MpumeuyaHune— 370 3HaUEHVEe ONpeaeneHo Arsi pacTBopa, KOTOPbIV COAepXUT ¢ = 1 lvlonb/,:uvl3 adprnaTtokcuHa
W HAaXOOUTCSA B KIOBETaX C AJIMHOM onTndeckoro Nyt d = 1 cm. KoadhduumeHT MOnsipHOro NornoLLeHust (€) NpuMeHsiioT 6e3
edVHUL V3MepeHusi, OoryckaeTcsi MpPUMEeHsTb ypaBHeHue A =g-c-d, eMy COOTBETCTBYeT eduHuLa W3MepeHwi:
aM” -Mofnb  -CM

d — OnnHa oNTUYECKOro MyTU KIOBETbI, CM.
M;n & npuseaeHs! B Tabnuue 1.

Tab6nwuuya 1 — MonekynspHbsie Macch! M KO3(MOULUNEHTHI MOMNSIPHOTO MOrMNOLWeHUst adnaTokeuHoB B, B2, G 1 G,

AdnaTokeuH M, rimonb g
B, 312 19300
B2 314 20400
Gy 328 16600
G, 330 17900
Mpwnmeyanune—B kavecTse pacTBOPUTENS NCMONB3YETCA CMECh ToNnyona u auetoHnTpuna (4.8).

4.13 OcHOBHOW cTaHOapTHLINA pacTBOp cMech ahlaTOKCUHOB

FOTOBAT UCXOAHBIN pacTBop, coaepxalumin 500 Hr/em® acdnatokcuHa B,, 125 Hr/cm® acbnatokcuHa B,
250 Hr/cm® acbnaTtokcuHa G, u 125 Hr/em® achnatokcuHa G, B cmecu Tonyor/aueToHutpun (4.8). Mpu Heo6xoau-
MOCTU XpaHeHWUs pacTBopa B3BelMBaloT konby. Konby nnotHo o6opaunBatoT antoMnuHUeBoi onbroi u xpa-
HAT Npu TemnepaType okono 4 °C. HenocpeacTeeHHO nNepe Ucnonb3oBaHWeM Konby B3BeLUMBalOT CHOBA U
oTMevatloT Ntobble N3MeHEHUs B Macce Nocne XpaHeHus.

MpumedaHun e — ObbivHOE BO3aencTBUE YD nanyyeHus BO BpEMSI UBMEPEHUS ONTUYECKOM MITOTHOCTU HE Npu-
BOAMT K 3aMeTHOW KOHBEpCcUM ¢ o6pasoBaHneM NpoaykToB coTonuaa.

4.14 papyupoBOYHbLIA pacTBOp cMecu adnaToKCUHOB

Kaxayto nopumnio 0CHOBHOMO caHAapTHOro pacTeopa cmecu acbnaTokcuHoB (4.13), Kak 3To ykazaHo B Tab-
nuue 2, NepeHocAT B YeTbipe MepHble KoNGbl BMECTUMOCTbIO 2 cM? (5.5). PacTBOpbl BbiNapuBatoT 40 CyXOro
ocTaTtka B TOKe a30Ta Npu KoOMHaTHol TemnepaType. B kaxayto konby nobaensitot 1 cm® meTaHona (4.6). Pac-
TBOPSIIOT B HEM CYXOW OCTaToK, pa3baBnaoT pacTBop A0 MeTk1 Boaol (4.1) unepemelunsatoT. PacTBopbl roTo-
BAIT HEMOCPEACTBEHHO B AeHb UCMONb30BaHUA.

Tab6nwuuya 2— MpurotoBneHne cTaHaapTHLIX PaCTBOPOB

Ob6bem, KoHueHTpaums acnatokeuHa, Hr/cm3
CraHpapTHsbIi oToGpaHHbIN U3
pacTeop MCXOOHOrO B B G G
pacTsopa, MKkn 1 2 1 2
1 60 15,0 3,75 7,50 3,75
2 40 10,0 2,50 5,00 2,50
3 20 5,00 1,25 2,50 1,25
4 10 2,50 0,625 1,25 0,625
MMTpumeyaHune—YKasaHHble 3HAYEHUA NPUBEAEHbl B KAYECTBE OPUEHTUPOB. TOYHBLIE 3HAYEHUS MAaccoeol
KOHUeHmpayuu pacmeopos 8bi4ucnsom ucxods u3 3HavyeHull, paccyumanHsix o ¢opmyre (1) — cm. 4.12.

4.15 CepHras kucnota, no FOCT 4204, pacteop ¢(H,SO,) = 2 Monb/om3.
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5 O6opynoBaHue

JTaBopaTopHyo CTEKMNSAHHYI0 Nocyay, KOTopas KOHTaKTUpYyeT ¢ BOAHLIMU pacTBOpaMu achnaToKCUHOB B
cepHon kucnote (4.15), norpy>xatoT B BoAY Ha HECKOMbKO YacoB, 3aTeM TwaTenbHO NPpoMbIBaloT (Hanpumep,
Tpu pasa) Bogown, uTobbl yaanutb Bce credbl KUcnoTbl. OTCYyTCTBUE KUCAOTHI NPOBEPSIIOT C MOMOLLBI0 MHAMUKA-
TopHOW Bymarn.

MpumeyaHune— [NaHHas obpaboTka ABNsSETCA HEOO6XOAUMOW, TaK KaK UCMONb30BaHWE CTEKIISIHHOW Mnocyabl,
NPOMbITON He KMCNOTOW, MOXET NPUBECTU K noTepe adnatokeuHoB. Ha npaktuke aaHHan obpabotka Heobxoauma ansi
KPYIMOAOHHbBIX KONG, MepHbIX KONG, MEPHbIX LMMUHAPOB, CKISHOK MNu NPpobupok, ucnonb3ayembix Arsi rpagyupoBOYHbIX
PacTBOPOB U KOHEYHBIX SKCTPAKTOB (OCOBEHHO aBTOMATUHECKUX NUNETOK), @ Talkke NacTepOBCKMX MUMNETOK, €CNN OHU UC-
nosnb3yoTCs 4Nsi NepeHoca rpagympoBOYHbIX PACTBOPOB WY 3KCTPAKTOB.

O6bluHoe nabopaTopHoe 06opyaoBaHUe U, B YACTHOCTU, TO, KOTOPOE NPUBOAUTCS HUXKE.

5.1 NmmyHoadduHHas (IA) konoHka

IA KonoHka coaepxuT aHTUTenNa, npeaHasHaveHHble Ana acdnarokcuHos By, B,, G, n G,. KonoHka aomkHa
MMeTb MUHUMaTTLHYI0 eMKocTb He meHee 100 Hr acpnaTokeuHa B, n fonxkHa aasath Buixof He MeHee 80 % ana
acpnatokcuHos B, B, n G, n He meHee 60 % ans adpnatokcuHa G, Nnpu BHeceHum B konoHky 15 cm3 rpagyunpo-
BOYHOro pacTeopa, cogepxaulero 5 Hr kaxaoro acpnatokcuHa B cMecu MeTaHorn/Boaa [ogHa yacTe MeTaHo-
na (4.6) n Tpu-yeTbipe yactu BoAbl (4.1) no obbemy]. KonoHka gorpkHa 6bITb 060pyaoBaHa noaxoasilleit
eMKOCTbt0 AN5 pacTeopuTens (HanpuMep, LNpULLEeM ¢ NepexoaHON HacanKkown).

5.2 BrieHagep, c 6akom cmecuTenst Ha 500 cM3 U KPbILLIKOMA.

PekoMeHayeTCcst UCMONb30BaHUE BLICOKOCKOPOCTHOTO bneHaepa.

5.3 Pudneras counbTpoBansHas 6ymara, Hanpumep, AuaMmeTpom 24 cm.

5.4 dunbTpoBanbHasi GyMara U3 CTeKnsiHHOro MUKpOBOMOKHA, Hanpumep, AvameTpoM 11 cm.

5.5 MepHble konbbl 10 FOCT 1770, BMeCTUMOCTbIO 2 cM3 usu rukHomempsi 1o FOCT 22524.

MpumedaHu e — pn NcnonbL30BaHUM NUKHOMETPOB PEKOMEHAYETCH U3MEPSTb (DaKTUUECKOe 3HaYeHNe BMeC-
TUMOCTM U UCNONb30BaTh €ro Npu 06paboTke pe3ynsTaToB U3MEpPEHUii B KavyecTBe BenuumHel Vs [cm. dopmyny (3)].

5.6 CnekTtpodcdoToMeTp, npedHasHayeHHbIl Ons U3MepeHus onmuyveckol ninomHocmu 8 ouara3oHe
AnvH BonH oT 200 oo 400 HM.

5.7 KioBeTbl U3 KBapL,eBOro cTekna ToNLWMHON 1 cM, He MMeloLLIMe CYLLIeCTBEHHOIO NOrnoLLeHns B Anana-
30He anuvH BonH o1 300 Ao 370 Hm.

5.8 MembpaHHbI hunbTp ANS BOAHLIX pacTBOPOB, U3rOTOBMIEHHBIA U3 NonuTeTpadTopaTUneHa, ana-
MeTpoM 4 MM 1 pasmepom nop 0,45 MKM.

5.9 O6opyanoBaHue ans B3XX

5.9.1 Hacoc B3XXX, cnoco6HbIi NponsBoanTb CKOPOCTb NOTOKA 1 CM3/MUH.

5.9.2 Cwnctema BBOAa (MHXEKTOP), CO LLUNPULEBOM 3arpy3Kon 1 netnein 50 Mk nnv skBUBaneHTHbIM.

5.9.3 AHanuTuyeckas pasaensiioulas KonoHka ¢ obpauleHHoi gpason, Hanpumep C, 4, KoTopas obecne-
ynBaeT paspelleHne nukos acgpnartokenHos B, B, G, n G, 10 6a30B0i NMUHNN OT BCEX OCTallbHbIX MMKOB U KOTO-
pas uMeeT crieflyloLuue XxapakTepucTuku:

- AnnHa: 250 mm;

- BHYTPEHHWUIA AMaMeTp: 4,6 MM;

- pasMmep cheprUiecKUx HacTul,: 5 MKM.

[onyckaeTcst UCMONb30BaHUE KONOHKA MEeHbLUEN ANUHDI.

5.9.4 Cuctema nocrnekonoHOYHOM AepuBaTusauun, coctosiwas us 6esnynscalyuoHHOro Hacoca v Tpoi-
HUKa, UMEIOLLLErO O4YEHb Marblii MepTBLIN 06beM, cucTembl TPY6 M3 nonuTeTpadTopaTUNEHa UMK HepXKaBeo-
wen ctanu anuHon ot 3000 go 5000 Mm 1 BHYTpeHHUM auvameTpom 0,5 MM, a Takke BoasiHoW BaHu nnu
MOCMEeKOSIOHOYHOIO peakTopa AJ1sl peakuun ¢ ydactuem ioaa.

5.10 dnyopecuUeHTHbI AeTeKTop, NPUrogHbli Ans paboTel Npy AnvHe BoMHbLI Bo3byxaeHus 365 HM u
U3ny4yeHU Npu AnnHe BOMHbI 3mMuccun 435 Hv (ANa punbTpoBbIX NPUGOPOR ANWMHA BOSHLI perucTpaumm uany-
yeHus > 400 Hm), ¢ npedenom demekmupoeaHus He 6onee 0,05 Hr aconaTtokcuHa B, B o6beMe BBOAa (B AaHHOM
cny4yae oH paseH 50 mkn).
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6 Memoduka ucnsimaHusi

6.1 O6uwue sameyaHusa

PacTteopbl Npo6 U cTaHAapTHLIE pacTBOpLI AN onpeaeneHus ¢ nomoulbio BAXKX aomkHbI cogepkaTb
0AMHAKOBbIN PACTBOPMUTENb UMM CMEChb PACTBOPUTENEN.

6.2 JkcTpakuua

B3sewwuBatoT 25 r romoreHuaMpoBaHHoM Npobbl, ¢ TouHocTbio 0,1 1 B cocyae 6neHaepa (cm. 5.2). lobae-
naoT 5 r xnopuaa Hatpus (cM. 4.2) n 125 cM® pacTBopuTensa ANa akcTpakuun (cm. 4.10) 1 roMoreHUaupytoT ¢
NMOMOLLbIO NepeMeLLMBaloLLEero yCTpoOCTBa B TeYEeHUE 2 MUH NPY BBICOKOW CKOPOCTU. KOHTPONupyoT, 4ToBbI
BPEMSs U CKOPOCTb MNepeMelLnBaHns He oKasbiBanu HeraTUBHOrO BAUAHUA Ha 3EKTUBHOCTb SKCTPaKUMUU.
Cwmecb punbTpyloT Yepes pudneHyio hunbTpoBanbHyo 6ymary (cMm. 5.3) (V).

OT6upatoT nuneTkoit 15 cm® (V) hunbTpata B KOHUYeCKyto konGy NoaxoAsLLero pasmepa co CTeKNMSAHHOM
npo6koit. fo6asnaoT 30 cM® Boabl, 3akpbiBaloT konby NpoBkoit u nepemelunsaioT. Mepea nposeaeHNeM
acddrHHON KONOHOUHOW XpomaTtorpadumn pasbaBneHHbIN 3KCTpakT UNbTPYOT Yepes bUNbLTPOBaNbHYO
Bymary n3 cTeknsaHHOIo MUKpoBonokHa (5.4). PunbTpart (V;) AonmkeH 6biTb NpospayHbiM. EcnnaTo He Tak, npo-
BOAAT NOBTOPHYtO chunbTpauuio. HesameanutensHo cneaytoT npoueaypam B COOTBETCTBUM € 6.3.

[ns nonyyeHns Npo3pavyHoOro pacTBopa MOXHO TakKe UCNOMb30BaTb LEeHTpUdyry.

6.3 Ouuctka

FoToBAT IA KONoHKy (M. 5.1) M ocyLecTBNAIOT NpoLeaypy OYUCTKA B COOTBETCTBUW C UHCTPYKLUAMU NPO-
nssoguTens. OT6upatoT nuneTkon 15 cm® (V) BToporo ounbTpata (V,) B eMKOCTb And pacTBoputens |A KonoH-
k. MponyckaloT ero yepes pasgensAiollylo KOSIOHKY, 3aTeM NPOMbIBAKOT KOSMOHKY, Kak 3TO ONWCaHo B
WHCTPYKLUAX NpoussBoavTens n yaansioT anoartel. HauuHaloT nposoauTh anmonpoBaHue adnaTtoKCUHOB.
Co6upatoT 3TaHOMbHbIA U aLe TOHUTPUMBHBIA 3M10aT (B 3aBUCUMOCTU OT NPOAYKTA UMM UHCTPYKLUIA NPON3BO-
[AuTens) B MEpHOI Konbe BMecTUMOCTbI0 2 cm3 (cM. 5.5) (unu apyroro o6bema, ycTaHOBNEHHOTO NpousBoauTe-
newm). Pas6asnstoT 4o meTkv Boaoi (V;). MepemelumsaroT U AeACTBYIOT B COOTBETCTBUN C6.4.

MeToabl BBoAa B |A KOMOHKW, MPOMbIBaHUSI U 31H0MPOBaHUA HEMHOIO OTNINYAOTCA B 3aBUCUMOCTU OT MPOo-
N3BOAUTENS KOJIOHKN, 1 HEOBXOAUMO YETKO CriefoBaTb KOHKPETHBIM UHCTPYKLUMAM, NpUiiaraeMbiM KKONIOHKaM.

MpumeyaHue—B uenom, npoueaypsl BKNIOYAIOT SKCTPaKumio o6pasLa CMeChbIo MeTaHorna u Bogabl, hunetpa-
LMI0 UNK ueHTpudyrMpoBaHue, BO3MOXHOe pasdbaeneHne obpasua pactBopom docgarHoro Gydepa nnv Bogow, 3arpyaky
noA AaBMNeHVEM B NPeaBapUTENbHO NPOMBITYIO KONOHKY, NPOMBIBKY KOMOHKM AUCTUITIIMPOBAHHON BOZOW U 3NOMPOBaHue
achnaToKCMHOB METAHOMOM UMW aUETOHUTPUNIOM (B 3aBMCUMOCTM OT NPOAYKTA U MHCTPYKLMIA NPON3BOAUTENS).

JonyckaeTcsi ucnonb3oBaTb TPagULUOHHBIE KOMOHKW C CUMUKarenem WM KOJIOHKU TeepaodasHoun
aKcTpakumu. B aTux cryyasax Tawke HeobxoAuMo YeTko crefoBaTb MHCTPYKUMSM npoussBoauTens. Ecnu
pacTBOPUTESb, MPUMEHSIEMBI AN 3NI0UPOBaHUA adhNaTOKCUHOB, HE COBMECTUM C NOABWKHON hasoit, TO aio-
aT Heo6xoanMo BbiNapuTb A0 CYXOro ocTaTka B TOKe a3oTa npu TeMmnepaTtype Huxe 40 °C. OctaTok Heobxoau-
MO pacTBOpWUTb B MoABWXHOW hase u pasdasutb A0 2 cm® unu Ao Toro o6bema, KOTOpLIA YCTaHOBMEH
npoussognTenem.

Heobxoammo npeaycMoTpeTh, 4HTO6bI MakcUMarnbHas eMKOCTb KOJTOHKU He Bbina npeBbiweHa.

6.4 YcnoBus pa6oTtbi npu BbinonHeHuu BAXX

Breixog pasgenurenibHON KOMOHKM NOACOEANHAIT K 0QHOMY OTBETBNEHUIO TPOWHUKA CUCTEMBbI MOCNEKO-
noHouHon aepusaTtusauun (5.9.4) ¢ NOMoLLbIO KOPOTKOroO bparMeHTa cucTeMbl TPyO ¢ BHYTPEHHUM guameT-
poM, Hanpumep, 0,25 MM. Ko BTOpPOMY OTBETBMEHUIO TPOWHWUKA MOACOEAUHAIOT BbIXO4 Hacoca, KOTOPbIN
nocTasnseT peareHT Ans NOcnekonoHo4YHon aepusatusauun. OauH koHel BUTka Tpy6 ns nonuteTpadTopaTi-
neHa unu HepxasetoLlei ctanu (cM. 5.9.4) npucoe ANHAIT K TPETbeMy OTBETBSIEHNIO TPOWHWKA U APYTrO KOHeL|
npucoeanHAIIOT Kk AeTekTopy (cM. 5.10). Ucnonb3sya TepmocTaTt nnu BoaaHyto 6aHio, nogaepxusaroT Temnepa-
TYpY peakuMoHHOro ameeBuka Ha yposHe 70 °C.

B cnyyae Mcnonb30BaHUsl KONOHKW, yKasaHHoW B 5.9.3, noaxoasawmmn ABNSOTCA cneayowne napa-
METpbI:

- CKOPOCTb NOTOKA NOABWKHON ¢hasbl (konoHka): 1,0 cM3/MuH;

- CKOPOCTb MOTOKa NOCMNEKONOHOYHOro peareHta: 0,3 cM3/MuUH;

- BNpbICKMBaeMbii 06bem: 50 Mkn.

HatoT Bceit cucteme cyHkumoHuposaTe 10—20 MuH ana ee ctabunusaumn. Ecnu ucnonbsyeTtca UHTer-
paTop, HacTpauBaloT PerynIMpoBKY HyBCTBUTENbHOCTU (hrlyopecLeHTHOro AeTeKkTopa unnuHTerpaTopa, 4Tobbl
Mony4nTb COOTBETCTBYIOLLNIA curHan: wym 5:1 ana 0,125 Hr acpnatokcuHa G, 8 50 Mkn. Ecnu ncnonbsyetca
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perucTpupyoLLmin npubop ¢ NeHTOUYHOM AnarpamMmMoii, HacTpauBaloT perynupoBky cbnyopecueHTHOTro AeTEKTOo-
pa Takum 0bpasom, 4Tobbl nonyunTb Ans 0,125 HradpnatokeuHa G, B 50 Mkn o1 30 % A0 40 % Wwikanel peaucmpu-
pyrowezo rpubopa.

6.5 UpeHTudukaunsa

MpoBoaaT naeHTUUKaumio Kaxagoro nuka acdpnarokcuHa Ha xpomaTtorpamme obpasua nyTem cpaBHEHUA
3HaYeHUA BpeMeHU yaepXnuBaHus Co 3HaYeHUsIMU COOTBETCTBYIOLLUX CTaHAAPTOB.

AdnaTokcuHbl MOXHO naeHTUULMPOBaTb OAHOBPEMEHHBIM BBOAOM pacTBopa UCMLITYeMoi Npobbl 1
rpagyMpoBOYHBIX pacTBopoB. Kpome Toro, npu ugeHtTudukaumm nomoraet UcCHe3HOBEHUE NUKOB adniaToKeu-
HoB B, n G, B cnyyae, kora He npoBoauTcs AobaBKa peareHTa Ans Aepusatusauuu.

6.6 MocmpoeHue 2padyupoeoyHoll 3agucumMocmu

Ans kaxpaoro adnaTtokcuHa CTPOSIT rpafyMpoOBOYHYIO 3aBUCUMOCTb NyTeM BBoga 50 MkN cTaHAapTHBIX
pactBopoB 1,2, 3 n4 (cM. Tabnuuy 2). MNpoBepsoT NMMHEAHOCTL 3aBUCUMOCTU [4].

6.7 OnpepeneHue

KonuuyecTBeHHOe onpeaeneHne NpoBoAUTCA METOAOM BHELIHEro cTaHaapTa ¢ UHTErpupoBaHUem nno-
LWaauv nuKa unm usmepeHnem BLICOThbI NUKA, KOTOpbIe Aanee COOTHOCATCA C COOTBETCTBYHOLWMMU 3HAYEHUAMN
ana ctaHgapra.

B neTnto uHxekTopa BBoAAT 50 MKN cTaHAAPTHOrO pacTBopa B COOTBETCTBUM C UHCTPYKLMSAMI NPOU3BO-
autena uHxektopa. AdnaTokcuHbl antonpytoT B nopsaake G,, G,, B, n B, ¢ BpemeHem yaepxusaHua npubnusmn-
TenbHo 6, 8, 9 n 11 MuMH cooTBeTCTBEHHO. lMukM OOIPKHBI ObITb pasgeneHbl Ao 6asoBoi NuHUKU. Mpu
Heo6XoaAUMOCTU PErynupytoT 3Ha4YeHUSA BpeMeHN yaepXKuBaHusl nyTeM U3MeHeHUs! KoHUeHTpauuu MeTaHona
noaswxHoun dasbl (4.11).

Beoaat 50 Mkn (V) ounLieHHOro skcTpakTa obpasua (CM. 6.3) B MHXEeKTOPHY!IO NeThio.

7 O6pabomka pe3ynbTaToB

PaccuutiBatoT Maccy my, r, aHanusmpyemMon npobbl, NpUCYTCTBYIOLLER BO dhpakLumn BToporo cunbTpara,
B3AToro Ans |A konoHku (V,), no coopmyne

m = mo 2% )

roe my, — Macca npobel obpasta (cM. 6.2), r (m, = 25T);
V, — 06Lwuin o6bem neporo unstpata (cM. 6.2), cm3 (V, = 125 cm3);
V, — obbem dpakuum nepeoro cunstpaTa (CM. 6.2), B3aToli Ans pasbasnerus, em (V, = 15 cm3);
V, — oBwuin o6bem BTOporo dmnbTpaTa (M. 6.2), cmd (V, = 45 cmd);
V,, — o6beM dpakuuu BToporo cunsTparta (cM. 6.3), cm® (V, = 15 cm3).
PaccunTbiBaloT MaccoByto A0S0 Kaxaoro adaTokenHa, w;, B MUKporpaMmax Ha KusiorpaMmm npobel,
BbluMCnsoT no popmyrne 3 (MeTod BHeLLHero cTaHaapTa)

wi= \/5~m,-, @)
Vs -my

rae V; — obbemanoarta (6.3), mkn (V5 = 2000 MKn);

Vs — 0BbeM ounLeHHOro v BBeAeHHOTo aKcTpakTa obpasua (6.7), Mkn (Vg = 50 Mkn);

m; — macca 0aHH020 acnaToKCWHa, NpUCYTCTBYHOLLEero B BBeleHHOM 06beme, COOTBeTCTBYIoWas n3me-
peHHON NoLwaam Nuka v BeicoTe MuKa, onpegensemasi no rpagyMpoBOYHON XapakTepucTuke, B
HaHorpammax;

m; — macca aHanusupyemoti Npobbl, r, COOTBETCTBYIOLIEN hpakLumn BTOPOro dunbtpara, B3AToro Ans
IA konoHku (V) (cMm. chopmyny (2)).

[ns nonyyeHusi MaccoBoii 4O CYMMbl adpiaTOKCMHOB CYMMUPYHOT MaccoBble A0NW YeThlpeX adpraTok-
CVHOB.

" NMpuHumas Bo BHUMaHNE AaHHBIE MO TOUHOCTU MeToAa, Vi MOXeT paccMaTpuBaTbCs Kak SKBMBANeHT ofbema
pacTBOPUTENs SKCTPaKUMK.
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8 MpeunsnoHHoCTb

8.1 MexnabGopaTtopHoe cpaBHUTENbHOE UCNbITaHUe

Jetann mexnabopaTopHOro cpaBHUTENBHOIO UCTbITAHWUSA NPELU3MOHHOCTU AaHHoro MeToAa npueseae-
Hbl B NpynioxeHun A. 3HaveHns, NonyyveHHble B pesynbTaTe MexnabopaTopHOro CpaBHUTENBHOIO UCMbITaHKS,
MOryT BbITb HEMPUMEHUMBI K AUanasoHamM KOHLEHTpaLuin U maTpulam, OTIIMYHBIX OT TEX, KOTOPbIE NpUBEAEHbI
B NpUnoxeHun A.

8.2 lMNMoBTOpAEMOCTbL

ABcontoTHas pasHuLa Mexay ABYMS HE3aBNCUMbIMU OTAEMNbHBIMW pesyfibTaTaMu UCTbITaHWIA, NoyYeH-
HbIMW MPU NCMOML30BaHUN OAHOMO U TOTO XXe MeToAa, UAEHTUYHBIX MaTepuanoB ANs UCMbITaHNA B OAHON U TON
e nabopaTopum OAHNM U TEM Ke OMNepaTopoM C UCTIONb30BaHNEM TOrO e 060pyaoBaHUs B TEUEHNE KOPOTKO-
ro UHTepBana BpeMeHu, byaeT nNpesbllWaTh Npeaen NnoBTOPSEMOCTU £, 3HAYEHUS KOTOPOro NpuBeaeHb! Hxke,
He 6onee 4em B 5 % criyqaes.

a) 3HadeHus 4Ng KyKypys3bl:

- acpnaTokcuH B,: X = 14,9 mkr/kr, r = 2,4 MKr/kr,

- adpnatokenH B,: X = 1,4 mxr/kr, r= 1,0 Mkr/kr,

- acpnaTokeuH G,: X = 7,2 MKr/kr, r = 1,9 MKr/kr,

- acpnatokeuH G,: X = 1,0 mkr/kr, r = 0,6 MKr/kr,

- obwee cogepxaHne acnaTtoKCUHOB: X = 24,5 MKI/Kr.

b) 3HauveHus ans apaxmncoBoro Mmacna:

- acpnaTokeuH B,: X = 5,3 MKr/Kr, r = 2,2 MKr/kr,

- acpnaTokeuH B,: X = 0,6 mkr/kr, r= 0,3 mkr/kr,

- acpnaTokeuH G,: X = 2,3 mkr/kr, r = 1,5 MKr/kr,

- acpnatokeuH G,: X = 0,2 mkr/kr, r = 0,5 mKkr/kr,

- obwee coaepkaHne acnaTtoKCUHOB: X = 8,4 MKI/Kr.

c) 3HavyeHus ans apaxuca:

- acbnaTokeuH B,: X = 9,7 mkr/kr, r= 1,5 mkr/kr,

- acnaTtokeuH B,: x = 1,1 mkr/kr, r= 0,7 MKr/kr,

- acdonatokeuH G,: x = 4,5 mkr/kr, r = 0,8 mkr/kr,

- acnarokeuH G,: X = 0,6 Mkr/k, r = 0,8 Mkr/kr,

- obuwee cogepkaHune acdpnaTtokCUHOB: X = 16 MKI/Kr.

OcHoBbBIBasiCb Ha NOJTy4YEHHbIX pe3ynbTaTax, coaepXxaHue acnaTokCMHOB B apaxMcOBOM Macne MOXHO
TOIbKO OLIEHWTL. B criyqae Kykypy3sbl U apaxnucoBbiX opexoB acnatokcuHbl B, n G, MoryT 66Tk onpeaerneHsl, a
acdnaTokcuHbl B, M G, MOTyT BbiTh TOMNBKO 06HApYXXeHbl M UX cofepkaHne MOXeT BbITb OLEHEHO Ka4eCTBEHHO.

8.3 BocnpousBoguMMOCTb

ABcontoTHast pasHuua Mexay ABYMsi OTAENbHLIMUA pesynbTaTaMu UCMbITaHWA, NOAYYEHHLIMA MpK
NCMOb30BaHUU OMHAKOBOIO METOAA, UAEHTUYHBLIX MaTepuarnos 4ns UCNLITAHWIA B pasnuyHbIX nabopaTtopusix
pasnMYHLIMK ONepaTopamMmn 1 ¢ UCNorb3oBaHWeM pasnuuHoro obopyaosaHusl, byaeT NnpesbliwaTe Npeaern Boc-
NPOU3BOANUMOCTU R, 3HAaYEHUS1 KOTOPOro NPUBOAATCA HUXKE, He 6onee yem B 5 % cny4vaes.

a) 3HaueHus Ans KyKypysbl:

- aconatokeuH B,: X = 14,9 mkr/kr, R = 4,2 mkr/kr,

- acnartokeuH B,: X = 1,4 mkr/kr, R = 1,2 mKr/kr,

- acpnatokeuH G;: X = 7,2 Mkr/kr, R = 1,9 mkr/kr,

- acpnatokcuH G,: X = 1,0 mkr/kr, R = 1,5 MKr/kr,

- obuee copepxaHne acnaTtokCUHOB: X = 24,5 MKr/Kr.

b) 3HaveHua Ang apaxucoBoro Macna:

- acbnartokcuH B,: X = 5,3 mkr/kr, R = 4,4 mkr/kr,

- acpnartokcuH B,: X = 0,6 mkr/kr, R = 0,6 MKr/kr,

- acpnartokeuH G;: X = 2,3 Mkr/kr, R = 2,0 mkr/kr,

- acdbnartokeuH G,: X = 0,2 mkr/kr, R = 0,7 mkr/kr,

- 06uee cogepxaHune acnaTtoKCUHOB: X = 8,4 MKI/KT.

¢) 3HadeHua Ansa apaxuca:

- acpnatokeuH B,: X = 9,7 mkr/kr, R = 4,5 MKr/kr,

- acpnatokcuH B,: X = 1,1 mkr/kr, R = 1,2 mkr/kr,

- acpnatokeunH G,: X = 4,5 mkr/kr, R = 1,8 mkr/kr,

- acpnatokeuH G,: X = 0,6 mkr/kr, R = 1,4 mkr/kr,

- o6uee cogepxaHune acdpnaTtoKCUHOB: X = 16 MKI/KT.
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OCHOBLIBASACH Ha MOMy4YeHHbIX pe3ynbTaTtax, coaepXkaHne agpnaToKCMHOB B apaxMCOBOM Macie MOXHO
TONbKO OLIEHWUTL kKayecTBeHHO. B criy4ae kykypy3bl v apaxuca adpnaTtokcuHbl B, 1 G, MoryT 6bITb onpefeneHsl, a
acnaTokcuHbl B, U G, MOTyT GbITb TONBKO OGHAPYXXEHBI, U UX CoAe pXXaH/e MOXKET BbiTb OLIEHEHO KA4ECTBEHHO.

9 MpoTokon UcnbITaHUMN

MpoTokon ucnbiTaHUiA JOMKeH coaepxaTb:

- BCO UHpOpMaLLMIo, HeobXxoaumyto Ans NONHON naeHTudukaumm obpasua;

- ucnonb3syemMbli MeTog oTbopa 06pasLoB, €CNn OH U3BECTEH;

- UCNONb3YEeMbIA METOA UCTILITAHUIA, CO CCLINKON Ha HACTOALLMIA CTaHAAPT;

- netanu npoBeAeHus paboT, He YCTAHOB/MEHHbIE B HACTOAWEM CTaHAapTe U paccMaTpuBaeMble Kak
HeobasaTenbHble, a Takke Bce hakTopbl, BANAIOLWNE Ha pe3ynbTaT(bl) NUCMbITaHUI;

- Nony4YeHHble pe3ynbTaTt(bl) UCBITAHUA UK, ecnn Bbina NposeAeHa NpoBepka NOBTOPAEMOCTH, Nony-
YEHHbIN OKOHYaTeNbHbIA pe3ynbTarT.



MpunoxeHne A
(cnpaso4Hoe)
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Pe3y.l1bTaTbl Me)KnaﬁopaTopHoro CpaBHUTEINTbHOIo UCNbITaHNA

HwxenpuBeeHHble aHHbIE NONMy4eHbl B NpoLecce MexnabopaTopHOro CpaBHUTENBHOIO UCTLITAHUS, KOTOpPOE Npo-
Boawunock B 1999r. u 6bino opratnzosaHo AOAC n MKOMAK (MexagyHapoaHbIi COo3 TEOPETUHECKOW U NPUKIagHON XMMKUK)
B cootBeTCTBMM ¢ TOCT ISO 5725-1. bbinu nccnegosanbl 06pasubl KyKypy3bl, apaxvcoBbiX OPEXOB M apaxncoBoOro Macna,
MMelLLUe eCTECTBEHHOE 3arpsis3HeHne 1 3aduKcUpoBaHHble Ha ypoBHe 10, 20 u 30 Mkr/kr obwer cymmbl adbnaToKCUHOB C

COOTHOLWEHNeM adnatokcuHoe By, B,, G4, n G, — 7:1:3:1 COOTBETCTBEHHO.

B nccnegoeaHum y4acTBOBanNo AecATb NabopaTtopuin, MMENcs 0auH aK3eMNnsAp Kaxaoro obpasua. Bo Bpemsi npose-
AeHUs1 AaHHOro MexXnabopaTopHOro CPaBHUTENBHOO UCTBITaHWUA B KAYECTBE peareHTa NnocrnekonoHOYHON depvBaTnaa-

LUMu ncnonb3oBancs noa.

Tabnwnuya A1 — [daHHble N0 NPEUN3NOHHOCTU U OTKPLIBAEMOCTM adriaTokcuHa Anst KyKypy3bl

AdnaTokeuH
MapameTp
B, B, G, G, Cymma
Yucno nabopaTtopuii, OCTaBLUMXCS MOCMe WUCKMIOYEHUs na-

HGopaTopuii ¢ pe3ko OTNNHAaKLUMKCS pe3ynbTatamu 9 9 9 10 9
Yucno NpyHATBIX pesynsTaToB 8 18 18 20 18
CpeaHee 3HaueHue X, MKI/Kr 14,88 1,38 7,18 1,05 24,49
CrangapTHOE OTKIOHEHNE CXOAWMOCTH S, MKI/KI 0,68 0,35 0,68 0,20 1,79
KoathduumeHT Bapnauum cxognmoctu, % 58 25 9,5 19 7,3
Mpegen cxogumoctu r (r = 2,8 sr), MKI/KP 2,4 0,98 1,90 0,56 5,0
CraHpgapTHOoe OTKIOHEHNe BOCMPOU3BOAMMOCTH S, MKI/KT 1,50 0,41 0,68 0,53 2,86
KoathdurumeHT Bapraymm BOCNpon3BogumocTu, % 10 30 9,5 51 11,7
Mpeaen sBocnpounssoammocT R (R = 2,8 s,), MKI/kr 4,20 1,15 1,90 1,48 8,01
Boeixoa, % 85 55 96 42 81

Tab6nunua A2— [aHHble No NPELUN3NOHHOCTM U OTKPbLIBAEMOCTH adhnaTokCcuHa Arsl apaxucoBoro macrna
AdonaTokeuH
MapameTp
B, B, G, G, Cymma
Yucno nabopaTtopuii, OCTaBLUMXCS MOCHe WUCKMIOYEHUs na-

HGopaTopuii ¢ pe3ko OTNMYaLUMKCS pe3ynbTatamu 10 9 10 10 10
Yucno NpyHATBIX pesynsTaToB 20 18 20 20 20
CpeaHee 3HaueHne X, MKI/Kr 5,26 0,58 2,34 0,24 8,42
CrangapTHOE OTKIMOHEHNE CXOAWMOCTH S, MKI/KT 0,78 0,12 0,55 0,19 1,45
KoathdumumeHT Bapmauum cxogumoctu, % 14,9 21 24 79 17
Mpegen cxogumoctu r (r = 2,8 sr), MKI/KI 2,2 0,34 1,54 0,53 4,06
CraHpgapTHOoe OTKINOHEHNe BOCMPOU3BOANMOCTM S, MKI/KT 1,56 0,22 0,71 0,24 2,54
KoathdurumeHT Bapraymm BOCNpon3BogumocTtu, % 30 38 31 101 30
Mpeaen sBocnpounssoammocT R (R = 2,8 s,), MKI/kr 4,37 0,62 1,99 0,67 7,11
Bobixoa, % 20 70 93 29 84
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Tab6nunua A3 — [aHHble NO NPELUN3NOHHOCTM U OTKPbIBAEMOCTM adnaToKCcMHa ans apaxmuca

AdonatokcuH
MapameTp
B, B, G, G, Cymma
Yucno nabopaTtopuii, OCTaBLUMXCS NMOCIE UCKIIOYEHUS Na-

BopaTopuii C Pe3Kko OTINHaLWLMMUCH pe3yrbTaTtamu 9 10 10 10 9
Yuncno npyHATBIX pe3ynbTaToB 18 20 20 20 18
CpeaHee 3HaueHue X, MKI/Kr 9,71 1,07 4,54 0,65 16
CrangapTHOE OTKIMOHEHNE CXOAWMOCTH §,, MKI/KT 0,53 0,25 0,28 0,27 0,83
KoathdbuumeHT Bapnauum cxognmoctu, % 55 23 6,2 42 52
Mpegen cxognmoctu r (r=2,8 sr), MKI/KT 1,48 0,70 0,78 0,76 2,3
CraHpgapTHOE OTKIOHEHVE BOCTIPON3BOAVMOCTY S, MKI/KT 1,62 0,41 0,66 0,50 2,58
KoathdurumeHT Bapraymm BOCNpou3BogumMocTu, % 17 38 15 77 16
Mpeaen sBocnpounssoammocT R (R = 2,8 s,), MKI/kr 4,54 1,15 1,85 1,4 7,22
Bbixoa, % 83 64 91 39 80
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